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The ability to think creatively and learn independently is an
important factor in student success in the learning process.
One model that plays an important role in increasing
creative thinking and independent learning is the project
based learning (PjBL) model. This research aims to analyze
the needs for project-based learning design to improve
creative thinking abilities and learning independence. The
research was conducted at a high school in Pekanbaru
involving 76 students. Data collection methods use closed
and open questionnaires. The research results show that
project model learning is a model that many students are
interested in. In the open-ended question, most students
were interested in PjBL learning, which was 25 people. In
the open-ended question, 64.5% agreed that the physics
project helped them disseminate their understanding. Apart
from that, students' creative thinking abilities and learning
independence are not yet optimal, so it is necessary to
design a learning model that is popular and can improve
students' creative thinking abilities and learning
independence.

1. Introduction

In the world of modern education, student creativity and independent learning are
increasingly emphasized aspects (Tsvetkova et al., 2021). Technological advances
and rapid social change require students not only to have a strong conceptual
understanding, but also to be able to think creatively and independently in solving
problems (Dewi & Primayana, 2019; Puspitasari et al., 2018). 21st century
education demands the development of higher order thinking skills including
analysis, synthesis, and evaluation (Miterianifa et al., 2021), this means that it is
not enough if it is only obtained through conventional learning methods based on
lectures or rote memorization. Therefore, more active learning approaches such as
project-based learning are increasingly receiving attention as strategies that can
encourage students' creativity and independent learning.
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Even though the importance of creativity and independent learning has been
widely recognized, the reality on the ground shows that these two aspects are still
big challenges in the education system. Many students are still accustomed to
passive learning patterns, where they wait more for teacher instructions without
doing much independent exploration (Bell, 2020; Sulistyo, 2021). As a result,
many students have difficulty developing new ideas (Salay, 2019) and complete
tasks independently (Arlina Arlina et al., 2023; Nugraha et al., 2023; Rani, 2021),
students may not feel actively involved in learning (Andajani, 2022; Kasi, 2022;
Ritonga & Napitupulu, 2024), learning becomes less meaningful for them
(Ameliana, 2017; Anggianita et al., 2020).

In addition, research shows that there are low levels of creativity. This is proven
by several studies which state that students' creative thinking skills are still low
(Amaliyah et al., 2023; B. Molina et al., 2021; Musdi et al., 2024; Purwati &
Alberida, 2022; Sumarni & Kadarwati, 2020). This occurs due to teaching
methods that do not involve students actively in the learning process. Learning is
more teacher-centered which tends to inhibit students from thinking critically and
creatively (Hairunisa, 2023; Purwasila et al., 2024). Likewise, there is low
learning independence, which often arises from a lack of opportunities for
students to take initiative and manage their own learning.

One solution that can be applied to overcome this problem is the application of
project-based learning. This method focuses on giving assignments in the form of
projects that challenge students to solve real problems independently or in groups
(Yuniarti, 2021). In this process, students not only learn to understand academic
concepts but also develop creative, collaborative and problem solving thinking
skills. PjBL provides opportunities for students to explore and develop new ideas
more freely (Artama et al., 2023; Diyah et al., 2023; Zainuddin et al., 2023),
because students are given the freedom to determine the best approach and
solution in completing the project. Apart from that, this method also requires
students to be more responsible for their own learning process, thereby increasing
learning independence. Thus, project-based learning can be an effective
alternative in fostering student creativity and independence.

Implementing project-based learning has various benefits for students, teachers,
and the education system as a whole. Some of the main benefits of project-based
learning are that it can improve students' creative thinking skills (Fadhil et al.,
2021), foster learning independence (Santyasa et al., 2020), develop collaborative
skills (Almulla, 2020; Yustina et al., 2020), increase learning motivation (Wu &
Wu, 2020), and improve critical thinking skills (Situmorang et al., 2022). There
are many benefits felt in implementing project-based learning, however the
implementation of project-based learning is still rarely implemented in schools.
Based on the results of interviews that have been conducted, it is known that
learning in schools is generally still conventional-based, resulting in a lack of
student skills.

Learning physics is often considered difficult because it has a complex process, so
many students are less interested in learning the basic principles and concepts.
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Learning approaches that are too teacher-centered are no longer effective in
helping students understand physics concepts and improving the quality of their
learning. Therefore, learning methods are needed that encourage students to play
an active role and interact with the surrounding environment. This can be
achieved through discussions, experiments and exploratory observations outside
the classroom, so that the learning experience becomes more meaningful and not
just limited to theory.

Based on the background description above, researchers are interested in
analyzing the need for project-based learning in improving students' creative
thinking skills and learning independence. With this designed analysis, it is hoped
that it can map students' needs in the process of teaching and learning activities.

2. Methodology

This research analysis was carried out at SMAN 8 Pekanbaru, Riau. The number
of survey respondents was 76 students. The research was conducted in November
2024. The type of research carried out was survey research. Data collection
methods use closed and open questionnaires. The research process flow can be
seen in Figure 1 below:

Formulating Problems and
Determining Survey Objects

@ Instrument

Validation
Survey Instrument
Development ﬁ @
Instrument
Revision

‘ Survey Data Collection ‘ <~
Valid }

<

‘ Data analysis ‘

Figure 1. Flowchart of Project-based learning Needs Analysis
Adaptation (Febrian et al., 2021)

The research instrument used is a questionnaire compiled based on the needs
analysis indicators. The questionnaire consists of question items from 3 indicators
(closed questions) and 2 indicators (open questions). The question items consist of
4 answer choices, namely strongly agree with a value of 4, agree with a value of
3, disagree with a value of 2, and strongly disagree with a value of 1. Before the
questionnaire is distributed, the questionnaire will be validated by an expert
validator to assess the feasibility of the instrument.
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3. Result and Discussion

According to Gall et al., (2019) needs analysis is a systematic process to identify
gaps between current and desired conditions, and determine the needs that must
be met to achieve certain goals. This analysis is often used in educational
planning, curriculum development, instructional design, and research to
understand the needs of users or learners. This research is also expected to be the
first step in the solution of learning innovations that integrate projects in
education.

With this project-based learning, students are encouraged to think out-of-the-box
and develop innovative solutions to the problems they face. In PjBL, students are
responsible for their own learning process, from planning to implementing the
project. This helps students develop self-management and initiative skills, which
are essential for lifelong learning. In addition, PjBL allows students to identify
their own learning needs and seek out the resources needed to achieve the project
goals.

In the needs analysis that is used as the subject of research according to Dudley-
Evans and St. John in Rahman, (2015) states that there are three concepts of needs
analysis, namely: (1) understanding the circumstances and characteristics of
students, (2) determining the most effective learning strategies according to
certain conditions and groups, and (3) analyzing the target situation and
environment so that data can be interpreted accurately. Therefore, aspects related
to students, such as interests, talents, and backgrounds, need to be considered in
the process of identifying or analyzing these needs. The following is a table listing
the questions given to students.

Table 1. Questionnaire Conditions and Situations of Learning Methods and

Models in Schools
No Aspect Indicator Statement
Effectiveness The learning model currently applied by teachers is not
1 effective in improving my understanding of the
material.
2 Student The teaching methods currently used cannot encourage
Engagement my active participation in learning.
3 Theneed for Preferred I enjoy challenging, project-based learning.
project-based learning model
learning I can identify my strengths and weaknesses through
4 models physics projects.
) Physics projects help me evaluate my understanding of
5 Reflection  physics concepts.
6 The final product of the physics project reflects my

understanding of the concepts learned.
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The table of questions is to identify how learning is currently going on in schools.
From these questions, researchers can find out the methods and learning models
that are often used by teachers in schools. Furthermore, researchers also want to
see how independent students are in learning, here is a list of questions about

student learning independence.

Table 2. Student Learning Independence Level Questionnaire

No Aspect Indicator Statement
1 Not Dependent on %nn;}tlug) if;11nd Ln}; i((:\s)vrr;1 ;t(;l;;:lons when facing problems
Others ying phy ’
I dare to express my opinion in physics group
2 Have Self discussions
Confidence
) I created a personal study schedule at home to review
3 Learning Behave and complete physics assignments on time.
Independence  Disciplinedly
Behave Based on
4 Your Own I took the initiative to look for other references to
Initiative support my understanding of physics material.
5 I refused my friend's invitation to play while studying

Have Self Control physics.

The table of questions above identifies the level of student learning independence.
This needs to be known by researchers in improving learning in schools. In
addition, researchers also identify the level of creative thinking of students, the
following is a table of questions related to students' creative thinking skills.

Table 3. Students' Creative Thinking Ability Questionnaire

No  Aspect Indicator Statement
I can easily think of ways to apply physics concepts such as
1 kinetic energy in everyday life.
Fluency:
When asked, I can quickly suggest several different methods
2 for measuring physical quantities such as gravitational
acceleration.
Creative  Flexibilit I can think of alternative sol}ltions when standard approaches
Thinking Y do not work in solving physics problems.
I am able to propose unusual experimental designs to test
4 o . .
Originality hypotheses in physics.
5 (Authenticity) I can create creative analogies to explain complex physics
concepts.
6 Elaboration I can explain physics concepts in detail using various
7 (Elaboration)  examples and illustrations.
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The table of questions above is used to determine the level of creative thinking of
students. In addition to using closed questions, researchers also use open
questions related to needs analysis in learning. The following are questions related
to needs analysis in learning.

Table 4. Open Questions

Number Question
1 What learning method do you want?
2 Can the project method create enthusiasm and motivation in learning?

Analyze open questions

Data obtained through the distribution of open-ended questionnaires to students
with a total of 76 respondents produced several crucial pieces of information as
follows:

The learning method that students want

Group
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Lots of practice questions
Audio

Visual

Independent

Discussion

Playing games

Learning methods
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Figure 2. Graph of learning methods desired by students

The graph above shows that students want varied learning, where project-based
learning is the most, namely 25 people. Project-Based Learning is an approach
that involves students in completing real projects to improve their understanding
and skills. This method emphasizes the process of exploration, research, and
collaboration in finding solutions to problems given (Septianingsih et al., 2024).
Compared to conventional learning, PJBL provides a more in-depth learning
experience because students not only receive theory but also apply it in real-world
situations. In addition, PjBL helps develop critical thinking skills, creativity, and
learning independence. In PjBL, students are encouraged to take responsibility for
their own learning, so they are more active in exploring various sources of
information. Therefore, the application of PjBL in education is very important to
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equip students with 21st-century competencies needed in the world of work and
everyday life.

The project method can foster enthusiasm and motivation in learning
Project-based learning models can foster students' enthusiasm and motivation in

learning because they actively involve completing real tasks. The following graph
shows the results of students' enthusiasm levels through project-based learning.
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Figure 3. Graph of the impact of PjBL on motivation and enthusiasm for learning

From the graph above we can see that students have a high level of enthusiasm
with project-based learning. In other words, project-based learning provides
enthusiasm and motivation for students in learning physics.

Closed Question Analysis
Learning Methods and Models

The results of the questions regarding the effectiveness of learning with the model
that has been implemented and the alternative learning with the project model are
as follows: As many as 32.9% of students strongly agreed and 60.5% agreed that
the applied model was not yet effective. This is an indication that the
implementation of the learning model used by teachers is currently still not
optimal. The ineffectiveness of the applied learning model is because the learning
model used is still conventional. Conventional learning models are still widely
used in the world of education, especially in the form of lectures or expository
which places the teacher as the main center of learning. Although this method has
advantages in delivering systematic information, there are various negative
impacts that need to be considered. One of the main impacts is the lack of active
involvement of students in the learning process. In learning, conventional students
tend to only listen and take notes without much opportunity to discuss or explore
the material independently, can be seen in Figure 4.
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Figure 4. Results of The Questionnaire Regarding The Effectiveness of Learning
Methods and Models

This can hinder the development of critical thinking and problem-solving skills
that are very much needed in real life (Sucipta et al., 2023). In addition, this
learning model often does not pay attention to differences in student learning
styles. Students who have a visual or kinesthetic learning style may have
difficulty understanding material if it is only delivered through lectures. As a
result, understanding of concepts becomes shallow and easily forgotten. Another
impact is the low motivation of students to learn because learning is monotonous
and less interesting (Susanti et al., 2024). Students tend to be passive and only
focus on the end result, such as exam scores, without really understanding the
essence of the material being studied. In the long term, the use of dominant
conventional learning models can hinder the development of 21st century skills,
such as cooperation, communication, and creativity (Maysuri & Sopacua, 2024).
Therefore, it is important for educators to combine other, more innovative
learning methods, such as project-based or inquiry-based learning, to increase
learning effectiveness and encourage active engagement.

In addition to the less effective learning model, it turns out that the methods
applied have not been able to make students active in class, where 32.9% of
students strongly agree and 60.5% agree that the methods applied have not fully
made them active. Activeness in learning also contributes to the development of
social and communication skills. When students are involved in discussions and
group work, they learn to express opinions, listen to other perspectives, and
collaborate in completing tasks. This is very important in facing the challenges of
the world of work that demands good communication and teamwork skills
(Morrison-Smith & Ruiz, 2020;Rofiudin et al., 2024).

As many as 36.8% of students strongly agree and 53.9% agree that the
implementation of project-based learning is going well. Project-based learning is a
learning model that involves students in in-depth exploration of a topic through
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real projects (Belwal et al., 2020). In this model, students play an active role in
designing, developing, and completing projects related to the subject matter
(Morrison et al., 2021). In addition, this method makes learning more meaningful
because students directly experience the learning process, not just receiving
theory. Therefore, the application of PjBL is very effective in improving students'
understanding and learning motivation. Then, as many as 30.3% of students
strongly agree and 67.1% agree that they can identify their strengths and
weaknesses through physics projects. Based on the problem allows students to
reflect on their abilities and understand the concept more deeply. As many as
30.3% of students strongly agree and 64.5% agree that physics projects help them
spread understanding. This indicates that this method is quite effective in
measuring students' understanding of physics concepts. Evaluation of
understanding through projects is in line with the principles of inquiry-based
learning that emphasizes active exploration.

The final product of the physics project reflects students' understanding, as many
as 26.3 students stated that they strongly agree and 57.9 students stated that they
agree, meaning that 84.2% of students stated that the physics project they worked
on reflects their understanding of the material. This shows that the final product
produced by students can represent their understanding effectively. Project-Based
Learning has been proven effective in improving students' understanding.
Through PjBL, students are actively involved in the learning process by working
on real projects that are relevant to the subject matter. This approach allows
students to learn theory with practice, so that understanding of concepts becomes
deeper. In addition, PjBL encourages the development of critical thinking skills,
problem solving, and collaboration between students. Research shows that the
implementation of PjBL significantly improves students' creative thinking skills
and conceptual understanding (Emira Hayatina Ramadhan & Hindun Hindun,
2023). In addition, other studies state that project-based learning can increase
student motivation and participation (Setyo et al., 2024; Trianasari et al., 2024),
critical thinking and problem solving (Anazifa & Djukri, 2017; Issa & Khataibeh,
2021; Karan & Brown, 2022), encourage cooperation and social skills (Lee et al.,
2015). Thus, project-based learning is good to be implemented in schools.

Student Learning Independence Level

Learning independence is the ability of students to manage their own learning
process without high dependence on teachers or instructors. Students who are
independent in learning are able to plan, organize, and initiate their understanding
of the material being studied. (Ambiyar et al., 2020). This independence is very
important in 21st century learning because it encourages students to actively seek
information, think critically, and solve problems independently (Rahim, 2018).
The following are the results of a questionnaire regarding student learning
independence.
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Have self control 39,5
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Behave based on your own initiative 44,7

B Strongly agree
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Not Dependent on Others 52,6
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Results of student responses to independent learning

Figure 5. Questionnaire Results Related to Students' Level of Learning
Independence

Have Self Control

Self-control is an individual's ability to control emotions, behavior, and desires to
stay in line with social norms and personal goals (Harahap, 2017). Based on the
graph, most respondents disagree that they have self-control (39.5%) and 14.5%
strongly disagree. On the other hand, only 18.4% strongly agree and 27.6% agree.
These data indicate that the level of self-control in this population is still relatively
low. Weak self-control can have an impact on the inability to measure emotions
and make wise decisions in various situations (Rofiqa et al., 2024). Therefore,
training and education regarding self-management are needed so that individuals
can better control impulsivity and act more rationally in everyday life.

Behaving on One's Own Initiative

Initiative is the ability to act without waiting for instructions or encouragement
from others. (Mohamad et al, 2020). Based on the data, 44.7% of respondents
disagreed and 3.9% strongly disagreed that they behaved based on their own
initiative. Meanwhile, 15.4% strongly agreed and 35.5% agreed. These results
indicate that most individuals still rely on external direction in acting. Lack of
initiative can be caused by a lack of self-confidence or an environment that does
not support individual autonomy (Andriyani, 2020). Improving decision-making
skills and providing space for independent action can help increase individual
initiative.

Behave Discipline

Discipline refers to consistency in acting in accordance with established rules and
norms (Wulandari & Sunarti, 2024). The graph shows that 48.7% of respondents
disagree and 22.4% strongly disagree that they have disciplined behavior.
Meanwhile, only 6.6% strongly agree and 22.4% agree. This figure shows that
disciplined behavior is still a challenge for most respondents. Lack of discipline
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can have a negative impact on a person's academic, professional, and personal life
achievements. Therefore, there needs to be an improvement in the pattern of
coaching and strengthening habits that encourage discipline from an early age.

Have Self-Confidence

Self-confidence is a person's belief in their ability to achieve desired goals (Dewi
et al., 2013). From the graph, 51.3% of respondents disagreed that they had self-
confidence, while 2.6% strongly disagreed. On the other hand, 25% strongly
agreed and 21.1% agreed. This figure shows that many individuals still feel less
confident. Factors that influence self-confidence include other experiences in the
past, social environment, and the level of support received (Kresna & Rahmasari,
2020). To increase self-confidence, individuals need to be encouraged to try new
challenges, acquire new skills, and get support from their surroundings.

Don't Depend on others

Independence is a person's ability to act and make their own decisions without
relying too much on other people (Susanti, 2020). From the data, 52.6% of
respondents disagreed and 2.6% strongly disagreed that they were not dependent
on others. On the other hand, 13.2% strongly agreed and 31.6% agreed. This
shows that most individuals still show dependence on others in making decisions
or completing tasks. Excessive dependence can hinder personal and professional
development. Therefore, an independence program is needed, such as training in
decision-making and independent problem solving.

Low learning independence can have a negative impact on students, such as high
dependence on teachers, lack of initiative in seeking information, and difficulty in
completing tasks independently. As a result, students become passive and less
prepared to face academic challenges and the world of work. Therefore, it is
important to train learning independence through methods such as project-based
learning and inquiry, which encourage students to think critically and take
responsibility for their learning process. Thus, students will be better prepared to
face various challenges in the future. Then in this study also analyzed students'
creative thinking skills, here are the results of the student creative thinking skills
questionnaire.

The ability to think creatively in applying physics concepts is very important in
problem solving and technological innovation (Mahombar et al., 2023). Based on
the graph, most respondents disagree (59.2%) and strongly disagree (11.8%) that
they find it easy to think of various ways to apply physics concepts. Meanwhile,
only 5.3% strongly agree and 23.7% agree. These data indicate that there are still
many individuals who have difficulty in fluency thinking in the context of
physics. This could be caused by learning methods that still focus on
memorization rather than concept exploration. Therefore, an active experiment-
based and problem-solving approach should be applied more often so that
students are accustomed to thinking creatively in physics.
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Figure 6. Results of the questionnaire related to students' creative thinking skills

Furthermore, it is very important in solving physics problems, especially when
standard approaches do not work. Based on the graph, as many as 44.7% of
respondents disagreed and 15.8% strongly disagreed that they were able to think
of alternatives in solving physics problems. Meanwhile, 28.9% agreed and 10.5%
strongly agreed. These results indicate that there are still many students who are
not able to use alternative strategies in solving physics problems. This can be
caused by a lack of practice in exploratory problem solving and a lack of in-depth
conceptual understanding. To improve this ability, inquiry-based and discussion-
based learning methods are needed that encourage students to explore various
approaches in solving a physics problem.

Experimental design is an important aspect of the scientific method to test
hypotheses and obtain empirical data. From the graph, 46.1% of respondents
disagreed and 18.4% strongly disagreed that they were able to modify
unconventional experimental designs. Meanwhile, 27.6% agreed and 6.7%
strongly agreed. This figure shows that many individuals have difficulty in
thinking creatively regarding physics experiments. One of the causes could be the
lack of direct experience in conducting experiments or the lack of training in
designing independent experiments (Bransford et al., 2000). Therefore, a
laboratory-based learning approach with an emphasis on exploratory experiments
is essential to enhance these skills.

Conceptual understanding in physics is highly dependent on an individual's ability
to explain concepts using examples and illustrations. Based on the data, 47.4% of
respondents disagreed and 13.2% strongly disagreed that they were able to explain
physics concepts in detail. Conversely, 31.6% agreed and only 7.9% strongly
agreed. These results indicate that many individuals still have difficulty
articulating physics concepts clearly. Possible contributing factors are a lack of in-
depth understanding of basic concepts and limitations in visual thinking. To
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improve this ability, a visual representation-based learning approach, such as
diagrams, simulations, and interactive models, can be applied to strengthen
students' understanding in explaining physics concepts.

4. Conclusion

From the results of the discussion, it can be seen that project-based learning is in
demand and needed by students to provide a more meaningful and contextual
learning experience. Likewise, students' creative thinking skills and learning
independence are not yet optimal. For this reason, it is necessary to design a
learning model based on Project Base Learning which is expected to improve
students' creative thinking skills and learning independence.
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